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FEASIBILITY OF IDENTIFICATION OF ALCOHOL
INTOXICATION BY NURSES IN EMERGENCY DEPARTMENTS
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Vehicle-related injuries are the major cause of death and injuries in Hualien County, and driving
under the influence of alcohol plays a major role in such crashes. From December 1997 to May
1998, we determined the blood alcohol concentrations (BAC) of injured individuals from vehicle
crashes at two emergency departments in Hualien. Nurses were asked to record whether the
patient presented with an alcohol odor. The accuracy of detection by nurses was assessed from
the BAC and groups with increased prevalence were identified for screening. Of 945 patients
assessed, 505 (53.4%) tested positive by BAC and 320 (33.9%) were identified with an alcohol
odor. With a BAC threshold of more than 50 mg/dL, detection sensitivity was 75.4%, specificity
was 90.4%, and accuracy was 85.0% (95% confidence interval: 82.7, 87.3). Patients with an alcohol
odor were significantly more likely to be men, aborigines, or head-injured patients. The accuracy
of detection showed no significant difference by gender, head injury, or driver status. We suggest
that detection of alcohol odor by nurses may be a feasible assessment of the role of alcohol in
road traffic accidents. This may provide essential data for injury prevention strategies and
programs.
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There is no regulation for alcohol screening in
Taiwan. Detection of acute or chronic alcohol abuse
and the examination of the relationship between alcohol
use and injury have important implications for
developing injury prevention strategies [9]. Previous
studies have examined alcohol involvement among
emergency patients in Taiwan. The proportions of
alcohol-related injuries range from 19.1% to 37.1%
[10–12]. Only a small percentage of patients are
identified as having an alcohol problem by emergency
department staff. We examined the feasibility of nurses
identifying alcohol intoxication in patients attending
emergency departments and identified prevalence
groups for screening.
MATERIALS AND METHODS
We enrolled vehicle crash patients who attended the
emergency departments of two teaching hospitals in
© 2003 Elsevier. All rights reserved.
Alcohol intoxication is associated with increased risk
for different types of accidents. About one-third of
patients have consumed alcohol before presentation
at emergency departments [1]. Alcohol use is an
important risk factor for the major causes of fatal
injuries [2–5], and alcohol consumption has potentially
serious consequences [6,7]. Those who present to
emergency departments in an intoxicated state have a
mortality rate that is 2.4 times that of the normal
population over 5 years [8].
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Hualien from 15 December 1997 to 15 May 1998. For
each patient, a nurse completed an injury-coding sheet
and took a blood sample for alcohol testing. Nurses
also assessed whether the patient had an alcohol odor.
For each patient, information on age, gender, race,
education and injury locations were collected, and the
Injury Severity Score (ISS) was calculated.
Blood alcohol concentration (BAC) was measured
in whole blood at one clinical laboratory using the
radioactive energy attenuation method and a TDx
analyzer (Abbott Laboratories, Abbott Park, ILL, USA).
The sensitivity of the test was 13 mg/dL.
Drivers with a BAC of less than or equal to
50 mg/dL are within the legal driving limits in Taiwan,
while those with a BAC of more than 150 mg/dL are
considered intoxicated [13]. The accuracy of nurse
identification was assessed by percent agreement with
BAC. Identification of a patient with a BAC greater
than 50 mg/dL was considered correct detection. The
sensitivity, specificity, and positive predictive value
[14] of nurse detection were determined. Variables
relating to correct identification were analyzed by the
Chi-squared test. The Mantel-Haenszel Chi-squared
statistic was also used to test the linear trend [15].
Statistical significance was set at 0.05.
RESULTS
A total of 997 patients were assessed during the study
period. Sixteen cases without records of assessment
and 36 aged less than 12 years were excluded.
Altogether, 945 records were included in this study.
The mean age of patients was 36.0 years (range,
12–84 years); 364 subjects (38.5%) were female, 257
(27.2%) were aborigines, and 760 (80.4%) were
drivers.
Blood alcohol concentration
The distribution of BACs is shown in the Figure. Of the
945 patients, 505 (53.4%) had BACs of more than
50 mg/dL (alcohol-positive) and 152 (16.1%) had
detectable BACs of less than or equal to 50 mg/dL. Of
the alcohol-positive cases, 256 (50.7%) were intoxicated
(BAC > 150 mg/dL). The mean BAC ±  standard
deviation was 157.7 ±  125.6 mg/dL (maximum,
633.0 mg/dL). Of the 505 alcohol-positive cases, the
mean BAC for males (n = 365) was 178.1 mg/dL, and
for females (n = 140) was 104.5 mg/dL.
Identifying patients with alcohol odor
Table 1 shows the characteristics of patients with and
without alcohol odor. In total, 320 (33.9%) patients
were identified with an alcohol odor. Of these, 261
(81.6%) were male, 141 (44.1%) were aborigines, and
256 (80.0%) were drivers; 80 (25.0%) were head-injured
patients. A greater percentage of patients at hospital A
had an alcohol odor than at hospital B (38.2% vs
26.2%). Of the 945 patients, patients with alcohol odor
were significantly more likely to be men, aborigines or
head-injured patients; 44.9% of males, 30.7% of those
aged 26 to 46, and 54.9% of aborigines were identified
with an alcohol odor. Of severely injured patients
(ISS > 10) and head-injured patients, 37.3% and 49.4%,
respectively, were identified with an alcohol odor.
Accuracy of nurse identification
The results of nurses’ identification compared to BAC
are shown in Table 2. The overall accuracy of the
nurses’ assessments compared to BAC was 73%. Of
blood alcohol-negative cases, 8.2% were incorrectly
identified. Of cases with a low BAC (13–50 mg/dL),
88.2% were incorrectly identified, and of those with a
high BAC (> 150 mg/dL), 14.8% were incorrectly
identified. The false-positive rate was 24.6% and the
false-negative rate was 9.1%. Significance was found
between different BACs and nurses’ assessments by
the Chi-squared trend test  (Mantel-Haenszel
Chi-squared value, 21.1; p < 0.001).
Table 3 shows the ability of nurses to identify
patients with a BAC of more than 50 mg/dL. The
sensitivity was 75.4%, specificity was 90.9% and the
Figure. Results of blood alcohol testing in 945 patients.
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DISCUSSION
Nearly one-third of patients with vehicle-related injury
presenting to our emergency departments had BACs
of more than 50 mg/dL. This confirms that alcohol is
a significant contributing factor to emergency
department attendance. Blood alcohol testing is not
routine in the emergency room in Taiwan. Therefore,
the importance of alcohol as a risk factor for injuries is
positive predictive value was 0.832. Factors associated
with the accuracy of nurse detection of alcohol are
shown in Table 4. The average accuracy was 85.0%.
The accuracy was significantly higher at hospital B
than at hospital A (91.2% vs 84.3%; p = 0.003), and in
Han Chinese than in aborigines (88.2% vs 82.8%;
p = 0.029). There was no significant difference in
accuracy according to gender, head-injured status or
driver status.
Table 1. Alcohol odor identified by nurses among 945 injured patients
Total Odor (320) 95% CI No odor (625) 95% CI p
n (n/Total, %) n (n/Total, %)
Hospital
A 605 231 (38.2) 34.3–42.1 374 (61.8) 57.9–65.7 0.002
B 340 89 (26.2) 21.5–30.9 251 (73.8) 69.1–78.5
Gender
Male 581 261 (44.9) 40.9–48.9 320 (55.1) 49.8–60.4 < 0.001
Female 364 59 (16.2) 12.4–20.0 305 (83.8) 80.0–87.6
Age (yr)
< 26 or > 46 691 242 (35.0) 31.4–38.6 449 (65.0) 64.4–68.6 0.21
26–46 254 78 (30.7) 27.3–34.1 176 (69.3) 63.6–75.0
Race
Han Chinese 688 179 (26.0) 22.7–29.3 509 (74.0) 70.1–77.3 < 0.001
Aborigine 257 141 (54.9) 48.7–60.9 116 (45.1) 39.0–51.2
ISS
≤ 10 870 292 (33.6) 30.5–36.7 578 (66.4) 63.4–69.6 0.508
> 10 75 28 (37.3) 26.4–48.2 47 (62.7) 51.8–73.6
Head-injured
No 783 240 (30.7) 27.5–33.9 543 (69.3) 66.2–72.6 < 0.001
Yes 162 80 (49.4) 41.7–57.1 82 (50.6) 42.9–58.3
Driver
No 185 64 (34.6) 27.7–41.5 121 (65.4) 58.6–72.3 0.815
Yes 760 256 (33.7) 30.2–37.0 504 (66.3) 62.9–69.7
CI = confidence interval; ISS = injury severity score.
Table 2. Results of blood alcohol testing and nurses’ identification
Blood alcohol concentration (mg/dL)
< 13 13–50 > 50–100 > 100–150 > 150
n (%) n (%) n (%) n (%) n (%) Total
Alcohol odor 36 (8.2) 18 (11.8) 25 (43.1) 23 (59.0) 218 (85.2) 320
No alcohol odor 404 (91.8) 134 (88.2) 33 (56.9) 16 (41.0) 38 (14.8) 625
Total 440 152 58 39 256 945
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underestimated. Furthermore, symptoms of intoxica-
tion or BAC are rarely reported for uninjured persons,
even though they may have been responsible for the
deaths or injuries, and this type of underreporting
causes underestimation of traffic injuries caused by
drunk drivers. Basic strategies for injury prevention
should include some form of screening not only to
identify the extent of the problem, but also to raise
awareness in individual emergency departments.
This study is the first to assess the feasibility of
identification of alcohol-related injury by nurses in
Taiwan. Estimates of sensitivity and specificity were
obtained from comparisons with definitive diagnostic
blood tests. It is important to point out that nurses’
identification has high sensitivity (75.4%) and
specificity (90.9%) when used to screen individuals
Table 4. Accuracy of nurse detection of alcohol odor in patients with a blood alcohol concentration
(BAC) > 50 mg/dL
Total Correct 95% CI Incorrect p
n (%) n (%)
Total 945 804 (85.1) 82.7–87.3 141 (14.9)
Hospital
A 597 503 (84.3) 81.4–87.2 94 (15.7) 0.003
B 330 301 (91.2) 88.1–94.3 29 (8.8)
Gender
Male 359 316 (88.0) 84.6–91.4 43 (12.0) 0.357
Female 568 488 (85.9) 83.0–88.8 80 (14.1)
Age (yr)
< 26 or > 46 676 588 (87.0) 84.5–89.5 88 (13.0) 0.711
26–46 251 216 (86.1) 81.8–90.4 35 (13.9)
Race
Han Chinese 671 592 (88.2) 85.8–90.6 79 (11.8) 0.029
Aborigine 256 212 (82.8) 78.3–87.3 44 (17.2)
ISS
≤ 10 855 741 (86.7) 84.4–89.0 114 (13.3) 0.84
> 10 72 63 (87.5) 79.9–95.1 9 (12.5)
Head-injured
No 770 669 (86.9) 84.5–89.3 101 (13.1) 0.736
Yes 157 135 (86.0) 80.5–91.3 22 (14.0)
Driver
No 179 157 (87.7) 82.9–92.5 22 (12.3) 0.667
Yes 748 647 (86.5) 84.1–88.9 101 (13.5)
Table 3. Ability of nurses to identify patients with a positive blood alcohol concentration (BAC)
BAC > 50 mg/dL BAC ≤ 50 mg/dL Total
(Positive) (Negative)
Nurses identified
Positive 266 (a) 54 (b) 320
Negative 87 (c) 538 (d) 625
Total 353 592
Sensitivity a/a + c = 266/353 = 0.754
Specificity d/b + d = 538/592 = 0.909
Prevalence a + c/a + b + c + d = 353/945 = 0.375
Positive predictive value* 0.832
*Sensitivity (Prevalence)/[(Sensitivity)(Prevalence) + (1 – Specificity)(1 – Prevalence)].
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with vehicle-related injuries in the emergency
department.  Of the 945 subjects,  804 showed
classification concordance, demonstrating a high
degree of correspondence between the measures used.
We did not standardize the nurses’ olfactory sensitivity
and did not record how many nurses took part in the
detection. Sense of smell may vary greatly between
nurses, so we might have inter-rater bias in this study.
This bias should be avoided in future studies by staff
training.
Different instruments show different results in the
identification of problem drinkers [16–19]. One
screening question for problem-drinking has a
sensitivity of 88% and a specificity of 81% [16]. Hadida
et al found no significant difference between nurses’
assessment and the CAGE questionnaire (a four-item
test with questions on cutting down, annoyance at
criticism, guilty feelings, and use of eye-openers).
About 28% of patients had alcohol-related attendance,
based on the CAGE questionnaire or staff assessment
[17]. The question, “Have you ever had a drinking
problem?” has a sensitivity of 70.2% [18]. Gentilello et
al studied clinical evaluation by physicians [19].
Overall, 23% of acutely intoxicated patients were not
identified by physicians, and the miss rate increased
to one-third in severely injured, chemically paralyzed,
or intubated patients. In our study, the overall
sensitivity was 75% for detecting a BAC of more than
50 mg/dL. The accuracy of nurses’ identification was
significantly increased for high BACs (Table 2). The
miss rate decreased to 14.8% for cases with BAC above
150 mg/dL. Therefore, nurses’ detection of acute severe
intoxication may be more reliable than that of
physicians. We suggest that nurses regularly evaluate
patients with vehicle-related injuries. Legally, alcohol
testing is mandatory for drivers after accidents. In
those suspected of excessive alcohol consumption, a
blood sample should be taken to determine BAC.
More patients were identified as having an alcohol
odor at hospital A than at hospital B (38.2% vs 26.2%).
Since hospital A is a medical and referral center,
critically or severely injured patients are more likely
to be seen there. About 30% were identified to have an
alcohol odor in the different subgroups of age, injury
severity, and as drivers or passengers. Males,
aborigines, and head-injured patients were more likely
to be identified with an alcohol odor than females,
Han Chinese, and non-head-injured patients. The
accuracy rates in aborigines (82.8%) and at hospital A
(84.3%) were significantly lower than in Han Chinese
(88.2%; p < 0.001) and at hospital B (91.2%; p = 0.002).
Aborigines and patients seen at hospital A were more
severely injured, which may be the reason for the
higher rate of missed identification. Since men or
aborigines are more likely to be drunk, the positive
predictive value may be higher, but routine screening
should be used to avoid discriminatory bias attributable
to patient characteristics.
In emergency departments, most individuals who
engage in hazardous or harmful drinking go
undetected. Routine blood alcohol testing is costly
and may breach personal rights legislation. Therefore,
routine blood testing is not practical or accepted.
Although screening tools  such as the CAGE
questionnaire and the Michigan Alcoholism Screening
Test may be used, patients’ cooperation and level of
injury are essential mitigating factors, so nurses’ clinical
evaluation may be an alternative. It is not time-
consuming or expensive, and we have shown that it is
feasible to detect alcohol-related injuries in large
numbers of patients in emergency departments using
staff assessment. Nurses’ assessment has clinically
useful sensitivity and specificity in detecting acute
alcohol intoxication. Those patients identified on the
basis of staff assessment are often intoxicated, which
could provide essential data for injury surveillance.
Alcohol remains an underlying and frequently
overlooked risk factor for many injuries. Because of
the strong relationship between alcohol abuse and
accidental injury, all health care personnel should
actively search for drinking problems associated with
injury [1,19–21]. Despite the limitations of the present
study, nurses’ detection of acute alcohol intoxication
may be promising and may be applied as an initial
screening method. Further studies for increasing the
accuracy of alcohol intoxication identification by nurses
are needed.
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